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Summary

The goal of this research is to produce quantum limited SIS

quasiparticle heterodyne receivers at submillimeter wavelengths.

4.4 The approach is to compare the performance of waveguide and planar

lithographed quasi-optical SIS mixers in W-band ((J3mm) in order

to understand the factors which degrade the performance of the

latter. This information will be used to optimize the planar

quasi-optical mixers. Finally, these optimized designs will be

scaled to submillimeter wavelengths. Systematic tests of both

types of mixers have been carried out during the second grant

-year. Improved designs of planar quasi-optical mixers have been

0designed and fabricated. The construction of test apparatus forL submillimeter wavelengths has begun.

Statement of Work

Tests have been carried out on a W-band waveguide mixer blcik

e. which can be tuned from 2.7 - 3.7mm (80-100 GHz) with a single

mechanical adjustment. This mixer has an instantaneous bandwidth

of ~3GHz and uses an IF transformer with hign oat imnot danit



\500 - 700 ). When used witn 2x2(im,2 Pb-based unctions from

"B3 Boulder this mixer gave a DS3 gain of G-E2 dB, wnicn is the

bigne-st ever seen in an SIS mixer. it also gave mixer noise

temperatures of T m (DSB) of 6-15K, wnich are the lowest yet

observe. at these frequencies. Preparations have been male to

test Ta - based junctions from Yale in this mixer blocK. These

should give significantly lower mixer noise.

A new quasi-optical test apparatus has been used to evaluate

several types of planar lithographed mixer with bow-tie antennas.

_J The integrated structures were fabricated at NBS Boulder using

Pb-based and Nb-based junction technologies. They included

mixers made with a single junction, a single junction tuned with a

microstrip stub, series arrays of 5 junctions, and series arrays

of 5 junctions tuned with a parallel wire inductor. In all cases

the measured coupling coefficient and the bandwidth agreed well

,1<. with calculations based on simple equivalent circuits models and

*' on the nominal parameters of the structures. Measurements were

made of mixer gain and noise and comparisons were made to the
rnpy

PA INSPECMt
performance of waveguide mixers with similar types of junction.

These comparisons indicate that there is a 6-7 dB loss between the

cryostat window an the terminals of the bow-tie antenna. When

corrected for this loss, the gains of the bow-tie mixers were

comoarable to the waveguide mixers, but the noises were higner by L]

factors of 3-6. Preparations are being made for imnre:2ntz ..

the cptical system and for the use of log-periodic anttn is to -------

reduce the antenna loss. The reasons for the ,excess noise are.

being investigated(. 
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